O P I c 



Oppice de la propriete 

INTELLECTIVE LLE DU CANADA 




CI po 



Canadian Intellectual 
Property Oppice 



(72) PICCONE, Francesco, CA 

(73) THE GLOBAL ENGINEERING TRUST, BB 

(51) IntCL 6 E04B 2/86, E02D 5/08, E04G 17/06, E04G 1 1/06 
(54) ELEMENTS DE COFFRAGE RACCORDABLES 

MUTUELLEMENT 
(54) INTERCONNECTABLE FORMWORK ELEMENTS 



(i2)(i9)(CA) Brevet-Patent 



(ii)(2i)(o 2,215,939 

(86) 1995/05/11 

(87) 1996/11/14 
(45) 1999/08/24 




(57) Ensemble modulaire destine a creer un coffragc pour 
couler des structures verticales en baton, caracteris* par 
des elements allonges generalement concaves (1) 
disposes cdte a cote en deux lignes (4, 5 et 6, 7) sefaisant 
face et simultanement maintenus cdte a cdte et face a 
face par des elements de liaison (8). Ces derniers 
presentent des nervures (18) espacees permettant au 
beton de s'ecouler a travers le plan desdits elements de 
liaison (8). 



(57) A modular assembly for creating formwork for 
casting vertical concrete structures is characterized by 
elongated, generally concave elements (1) which are 
disposed in edge to edge relationship in two facing rows 
(4, 5 and 6, 7), and which are simultaneously retained in 
edge to edge relationship and in facing relationship by 
connecting members (8). The connecting members have 
spaced ribs (18) allowing the flow of concrete across the 
plane of the connecting member (8). 
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Title of the Invention 
INTERCONNECTABLE FORMWORK ELEMENTS 

Technical Field of the Invention 

This invention relates to formwork for casting vertical concrete structures such 
as walls. 

The forms of the invention are elongated modular elements which are adapted 
to interconnect to one another along their longitadinal sides to create overall 
formwork for casting concrete to form a wall or other vertical structure. 

Background Art 

It is known in the prior art to provide modular form elements which may be 
stacked end to end and wherein a plurality of horizontal courses are supeiposed one 
upon the other to create a wall of formwork. Examples of such elements are disclosed 
in United States Patent 2, 172,052 to Robbins and U.S. Patent 3,788,020 to Gregori. 



It is also known to provide modular form elements consisting of a plurality of 
vertical and essentially closed forms which can be nested alongside one another to 
create a series of adjacent concrete columns. U.S. Patent 5,216,863 to Nessa et al. 
discloses such elements having generally circular or octagonal cross sections. In 

20 Nessa' s octagonal cross section embodiment, the cross section of the form element 
comprises the general shape of an octagon with one side missing so as to create an 
open side. The free edges adjacent the open side are provided with retiiining means 
which are designed to cooperate with complementary retaining means mounted on 
the back of an adjacent element. A plurality of elements can thereby be secured to 

25 one another, "piggyback" style, to create a formwork of columns into which concrete 
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can be poured. 

There are a number of desirable objectives in relation to modular form 
elements. Where it is intended to leave the form in place after casting the 
concrete, it is desirable to provide a form element which enables the easy application 
of wall finishes or coverings to the surface thereof. An important feature is the 
ability to allow the concrete to flow between interconnected form elements so 
so as to provide strength and rigidity to the concrete structure. It is also desirable to 
be able to insert reinforcing rods in the formwork. The formwork should be 
waterproof to prevent corrosion of reinforcmg elements embedded in the concrete. 
It is also desirable for finished formwork to offer insulation properties. 

Various prior art approaches achieve some of these objectives, but with 
varying success. For example, in the case of U.S. Patent 5,216,863 it is difficult to 
provide insulation or liner within the form, mainly because of the essentially closed 
nature of the octagonal or circular form, and the structure of the form tends to impede 
the flow of concrete between adjacent forms. Moreover, the resulting formwork 
lacks structural rigidity and when the fonnworic is filled with concrete, it suffers from 
a 'banana effect' which causes the walls of the form elements to bulge out. This 
makes it difficult to secure wall finishes and coverings. 



Disclosure of the Invention 

According to one of its aspects, the invention comprises a modular formwork 
assembly having an elongated, generally concave element and an elongated 
connecting member and two longimdinal edges connected by spaced ribs. The 
connecting member is provided with engaging means at each edge each of which 
engaging means enables the connection of elements arranged in end to end 
relationship about an edge of the connecting element The elements are provided 
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with engaging means along their longitudinal edges for cooperating with the 
connecting means of the connecting members. The engaging means of the elements 
and those of the members are adapted to cooperate by sliding engagement. The 
connecting element thereby acts to simultaneously connect two facing elements to 
one another as well as to connect two elements presented in end to end relationship 
to one another. 

The generally open or concave shape of the elements allows the application 
of insulation or liner to the inner surface thereof and/or the nesting of elements for 
easy transportation while the modular aspect of the elements and connecting 
members enables easy assembly by workmen. 

The resulting assembly provides a fonnwork which substantially maintains its 
shape when filled with concrete and which does not suffer from "banana effect". 
The spacing of the ribs of the connecting member provides pathways for the 
insertion into the fonnwork of reinforcing rods, and also allows the integral formation 
of horizontal lengths of concrete along the pathways formed by aligned spaces 
between the ribs of adjacent elements. 

In another aspect, the invention is a method of erecting fonnwork using the 
assembly described above comprising the steps of first erecting one side of the 
fonnwork by providing a plurality of connecting members wherein the engaging 
means on a single, common side of the plurality of connecting members are engaged 
in the engaging means of a plurality of the elements so as to retain the plurality of 
elements in edge to edge relationship. The next step is to install reinforcing rods in 
the spaces between the ribs of the connecting members, then installing a plurality of 
the elements in edge to edge relationship in engagement with the engaging means on 
an opposite side of the connecting members whereby to complete a second side of 
the fonnwork wall. 
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Brief Description ofthg Drawing* Embodiment 

Other aspects of the invention will be evident from the following disclosure 
and description of the preferred embodiment and from the drawings in which: 

Figure 1 is a schematic plan view of an assembly of formwork illustrating 
connecting members, elements and gap finishing pieces according to the invention; 

Figure 2 is an end view of an element according to the invention including 
insulation on the inner surface thereof; 

Figure 3 is an end view of one embodiment of a connecting member 
according to the invention; 



Figure 4 is a from view of a length of the connecting member shown in Figure 

3» 



Figure 5 is an end view of an embodiment of a connecting member according 
to the invention including engaging means for a gap finishing piece; 

Figure 6 is a front view of a length of the connecting member of Figure 

5; 



Figure 7 is an end view of a connecting member according to another 
embodiment of the invention for closing one end of a course of elements; 



Figure 8 is a front view of a length of the connecting member of Figure 7; 



CA 02215939 1997-09-19 
WO 96/35845 PCT/CA95/0O281 

5 

Figure 9 is an end view of a gap finishing piece according to the invention; 

Figure 10 is an end view of an angle piece according to one embodiment of 
the invention; 

Figure 11 is an end view of an element with anchors according to one 
embodiment of the invention. 



Detailed Description of the Best Mode and Preferred 
Embodiment of the Invention 

Referring to Figure 1, a plurality of generally concave elongated form 
elements 1 are provided. The elements are prefereably made of a material such as 
polyvinylchloride as are the other components described herein. The elements have 
a surface 50 which may be three sided or they may have more sides, be rounded or 
any other suitable shape, provided the elements are essentially open so that the edges 
do not close towards each other. In this disclosure and in the claims, such shapes are 
referred to for simplicity as "concave". The use of such shapes give a column-like 
appearance to the formwork. The concavity also allows easy access to the inside face 
2 of the element 1 for the placing or bonding of various types of insulation or liner 
within the inside face of die element prior to erection of the formwork or at the time 
of manufacture of the elements 1. Foam type insulation as at 3 may be used or a 
composite insulation or a thinner liner may be bonded to the inner surface of the 
element. Alternatively, the element can be used without any insulation or liner. 



The open concave shape of the elements also allows a plurality of elements 
to be nested for compact and easy transportation thereby reducing transportation 
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costs. 



A fonnwork wall is created by placing a course of elements 1 adjacent 
another in edge to edge relationship, as between elements 4 and 5 in Figure 1, placing 
a second course of elements adjacent one another in edge to edge relationship, 
between elements 6 and 7 in Figure 1. and inter-connecting the elements by 
of connecting members, as described below. 



one 
ng 
as 
means 



Referring to Figure 2, the longitudinal edges 9, 10 of elements 1 are provided 
with engaging means 12, 14. In the preferred embodiment, the engaging means are 
in the shape of the female portion of a T connector. 

A connecting member 8 according to the invention is illustrated in Figure 3 
and in Figure 4. A series of ribs 18 extend in the central portion 23 along the length 
of the connecting member 8 between longitodinal edges 19,21. Engaging means 
20, 22 are provided at each edge 19, 21 of connecting member 8. In the preferred 
embodiment, engaging means 20 in turn consists of two male portions 28, 30 of a T 
connector disposed opposite one another in relation to the central portion 23. The 
same arrangement is provided for engaging means 22. Each of the male portions of 
the T connector are sized to cooperate with the female portions 12, 14 of the T 
connector which form part of the element 1. 

Referring again to Figure 1, the engaging means 20, 22 of connecting member 
8 can be positioned in relation to engaging means 12, 14 of four elements 4, 5, 6, 7, 
then slid into engagement with them along the length of the connecting member 8 and 
of the elements 4, 5, 6. 7 (i.e. into the plane of Figure 1). Connecting member 8 
thereby acts as a spacer to hold elements 5 and 7 and elements 4 and 6 a controlled 
distance apart from one another. This, as well as the fact that the concrete can flow 
laterally between ribs 18 of the connecting members, prevents the bulging outward 
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of the interconnected elements once the concrete which is poured into the formwork. 

It will be appreciated that the connecting member 8 acts not only to hold the 
feeing elements 5, 7 and 4, 6 a certain distance from one another, but also to secure 
laterally adjacent elements 4, 5 and 6, 7 in edge to edge relationship to one another. 

Once one connecting member is shdingry engaged with a first set of four 
elements, another connecting member can be slid into engagement with the engaging 
means on the end of the elements opposite the connecting member which is 
already installed. Thus a wall of formwork is gradually erected. Since the 
engagement between the connecting members and the elements is a sliding one, the 
fonnwork or any given connecting member can be disassembled easily, provided the 
concrete has not been poured. 

As noted above, the connecting member 8 is provided with ribs 18. Ribs 18 
are spaced from one another a sufficient distance to ensure a minimum of impedance 
to the flow of concrete through the central portion 23. 

The spaced ribs 18 also allow the introduction in the spaces (24, 25, 26) of 
reinforcing rods to extend along the lateral length of the wall, for example between 
connecting elements 8, 11. The reinforcing rods may in fact be disposed in any 
orientation within the plane of the concrete wall, with the only limitation being the 
existence of a linear arrangement of spaces between the ribs 18 of adjacent members 
along the pathway to be followed by the reinforcing rod. Thus the rods may be 
arranged either horizontally or diagonally according to the regularity and spacing of 
the ribs in adjacent connecting members. 

It is possible according to the invention to erect only one side or face of the 
formwork by connecting the connecting members to a plurality of elements but 
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>«vtng ft. opposite edg. ofth. connecting members &ec Wi «h vpropri . tt brocing 
of*, resulting sm^ i, is then possible to reinfordllg rodsmthe p 
defined by successive spaces between tbe rtbs of the connecting members. M ^ 
one side of*, fonnworit wiU neve been erected, the ovenui pane™ of reinforcing 

rods .s ™ib.e from the open S ,de of the fonnwo* allowing an equation of 4. 

suitability of ft. reinforcing scheme. Once .be forcing rods are 

tnamHed, *. complement side of the formwork may be erected by slrcing . 

plurehty of elemena into the engaging nw, on ft. fie. edg.s of «he connecting 

members. 



Anchors 48, 49 may also be provided which project toward* of the surface 
C ^ en * en ' sfiown in Figure 1 1 so as to otgage die concrete after it is poured 
and m order to provide additional rigidity to the nroctnre. 

An .damage of the assembly according to the tavenooc the, tf . layer 
of msnLrion 3 is provided on the inner surface of me element . i, js po^fe tt 
s^decn.ou Bta d« I onn^ 1 hein^ Mtop ^. M ^ fOTfte ^ t . oii 
of e^cai b^es^meiate. Even ^te, d. concha hardens in the ftnm, itwotdd 
SOU be poss.ble, tf necess^y. ,o cut out a portion of me element 1 and ,ts assoctated 
ponton of uisulation to provide the necessary cavity. 

The external appearance of a course of elements joined by connecting 
members wilt be arov, of ^ uttmg ^ ^ ^ 

overall view offered bv Fieure 1 Hnnnu» 

a oy rigure l. However, in come cases, it will be desirable to 

present a flat exterior or interior surface to the wall. This may be achieved with 
elements as described herein by me use of an elongated gap finishing piece 13, seen 
m Figure 1 and illustrated more particularly in Figure 9. The gap finishing piece 13 
consastsofasubstanuallyflat surface 17 and a projection 27 extending from the flat 
surface 17. The gap finishing piece can be positioned to cover the gap 29 created by 
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the walls 31, 32 of adjacent elements. 

The projection 27 of the gap finishing piece 13 is provided with an 
anowhead shaped end 33. In order to retain the gap finishing piece 13 in place over 
the gap 29, a different embodiment of a connecting member from that described 
above is used, as illustrated in Figures 5 and 6, although such member may be 
incorporated in the formwork assembly as seen in Figure 1. Extending directly 
outwardfromeached g e34,35ofthemember36 there are provided engaging means 
37 nco^at^****^***^ Such a connecting element 
36 is also illustrated in Figure 1. The sockets 37, 38 and the arrowhead shaped end 
33 of the projection 27 are sized to cooperate with one another in a ball and socket 
type of connection. The gap finishing piece 13 m-y therefore be retained to cover 
the gap 29 by applying pressure so as to insert the end 33 into the socket 37 or 38. 

Another embodiment of a connecting member (42) is illustrated in 
Figure 7 Such an embodiment includes engaging means 39. 40 at one side only of 
connecting member 42. The central portion of the connecting member is also 
continuous and substantially planar to the edges of the member. As a result, the 
connectingmember42canbeusedtoclosemeendo^ 

in Figure 1. 

It will be appreciated that various complement^ components nury also be 
^ ta aasocia.ro. with the cheats described above but which h™ -.bee* 
ascribed in de»U. For exanp.C curved piece 44 (which n«y be fletable) .ay be 
m « ,„ define a cum in the wau, and flat piece 45 having angled engagnrg means 
46, 47 as flluamed in Figure 10 may be used to negotiate corner and odrer changes 
in direction in the wall structure. 

While dr. eng^g menus of the profaned embodiment have bee. described 
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in some detail, variation, on the specific structure of the en^ 
P^ed .thin .e s CO pe of the invention, ^2^Z^ZT " 
between the cooperating engaging means of the dementi! 
members to enable the easy erection oftheformwo* 

It will be appreciated by those skilled in the art that Q th~ • 
preferred embodiment may also benr „ mUieait ^ ^vanadons ofthe 
the invention ? ^ the scope of 
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Claims 



What is claimed is: 

! . Modular formwork assembly for casting concrete to form vertical 
structures, characterized by: 

«*» ^ - i-e, «b» - - JT "pa, ,4) ending 

(19 , of the ' -4 *.Wh of the connecting 

between the longttudmal edges V^)™** u ^ 

member (8) and being spaced a dtsttnee ton one an ofthe 
menowofconcre^^^^^ u 
.ordinal edges 21) ^"^J^ m ^ament wi* *e 

mgagin8 rtf Ufrfe^oT. P* of said elongated elements (1) when 
engaging means (12. 14)ofeacn °«P . relationship for 

aaid elongated element (1) « me connecting 

connection about opposing sides of the engaging m 

member (8); 

of a firs, pair of said ^ f . ^condpair of 

about one edge of *™^Te£e ^ re laionship about me 
said elongated elements (1) presentee m u» 
opposite edge ofthe connecting member (1), 

said modular formwork assembly being characterized in that: 

5 on Y)\ of said connecting member (8) are adapted 

said engaging means (20, 22) of ^coime ^ means (12, 

to cooperate in longitudinal sliding engagement wxth said engag 
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2ZkZ* i T! eIemCnte (1 >' Wherefc y cement between said 
connecting member engaging means (20, 22) and said elongated element 
engaging means (12, 14) is achieved by sliding one into another, an* 

HOI toT ^ 8e ?° n ° f SUrf8Ce from one longitudinal edge 



15 



20 



25 



30 



35 



4 ' eages (y ' 10 J ^ provided with engaginc means m 

extending substantially along the length of the lon^S ^» ,m fo 
releasably interconnecting the elongated element nT^tK , } 
connecting member (42); 0) Wth 80 elongated 

a plurality of elongated connecting members f 421 M rh • - 

- ~ 'ongitudinal edge oTme connect g 

™^whe^^ 

connecting member (42) present a flat surfaceTch is subTn^y 
continuous with said planar portion (41); y 

said modular formwork assembly being characterized in that: 

each of said engaging means (39, 40) of said connecting member (42) is 
acfapfcd to cooperate in longitudinal sliding «gageme«wfth mTengagL 
means (12) on a single one of said elongated elements (1), and ^ 8 

(91 to Z T^T ° fSaid 8UrfaCC CXtendin « fro™ one longitudinal ectoe 
W to the opposite longitudinal edee nm «r *k. -i , 7 ^ eage 
generally concave ^ ° 0) ° f eI ° D « ated el «*«"s (1) is 
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3 The modular formwork assembly of claim 1 or 2 further characterized 
by said elements (1) being provided with inward projections (48, 49) from the 
surface thereof whereby to anchor the element to concrete poured into the 
formwork created by interconnecting a plurality of said elements. 

4 The modular formwork assembly of claim 1 or 2 further characterized 
by said elements (1) being provided with insulating material (3) on the inner 
surface of the element 

5 The modular formwork assembly of claim 1 further characterized by the 
connecting member (36) further including engaging means (37, 38) extending 
from at least one longitudinal edge (34, 35) of said member (36) in the 
direction of the plane of said central portion and being adapted to cooperate in 
sliding engagement with a gap finishing piec* (13), and by said assembly 
including an elongated gap finishing piece (13) comprising a substantially flat 
surface (17), a projection (27) extending from said flat surface, and engaging 
means at the end of said projection wherein the engaging means (33) are 
adapted to be inserted by pressure into engagement with said engaging means 
(37, 38). 

6. A method of assembling the modular formwork assembly of claim 1 
characterized by the steps of: 

erecting a single side of a formwork wall by providing a plurality of 
connecting members (8) wherein the engaging means (20, 22) on a single, 
common side of said plurality of connecting members are engaged in the 
engaging means (12, 14) of a plurality of said elements (1) so as to retain the 
plurality of elements (1) in edge to edge relationship; 

installing reinforcing rods in the spaces (25) between said ribs (18) of 
said connecting members (8); and, 

installing a plurality of said elements (1) in edge to edge relationship in 
engagement with the engaging means (8) on an opposite side of said 
connecting members whereby to complete a second side of said formwork 
wall. 
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7. A modular formwork assembly as in Claim 1 further characterized i 
that the connecting member (36) further includes engaging means (37, 38) 
extending from at least one longitudinal edge of the said member in the 
direction of the plane of said central portion. 
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